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Abstract
· AIM:Toinvestigatetheclinicalcharacteristicsand
prognosisofpatientswithmalignanteyelidtumors.
·METHODS:Thiswasaretrospective,non-randomized,
clinicalreviews.BetweenJanuary,2002andDecember,
2011,75caseswithhistologicallyconfirmedmalignant
eyelidtumorswereevaluated.Patients'chartswere
reviewedforclinicalinformation,treatmentprocedure,
and disease course. Survival analysis in terms of
recurrence-freesurvivalwasperformedusingage,sex,
locationoftumorandhistopathologicaltype.Thefollow-
uprangedfrom1to78months(mean=21months).
·RESULTS:The75eyelidtumorsincluded35basalcell
carcinoma(BCC,46.7%),22sebaceousglandcarcinoma
(SGC,29.3%),7squamouscellcarcinoma (SCC,9.3%),
10malignantmelanoma (MM,13.3%),and1Merkelcell
carcinoma (MCC,1.3%).Recurrencedevelopedin17
cases(22.7%).TherecurrencerateofBCC(4/35,11.4%)
wassignificantlowerthanMM (6/10,60.0%, <0.001).
Themeanintervalofrecurrencewas21months(range3-
62)foralleyelidtumors.Tumorlocatedatcanthushad
higherrecurrencerate (50%)comparedwiththose
locatedateyelid (19%, <0.05).Histologicaltypewas
independentvariableforrecurrencebyCoxregression
analysis.
·CONCLUSION:Itisimportanttoachieveanegative
tumormarginincanthuslocatedmalignanteyelidtumor.
Cliniciansshouldhaveahighlevelofsuspicionfor
recurrenceaccordingtohistologicaltypewhentreating
patientswitheyelidtumor.
·KEYWORDS: eyelidtumors;histologicaltype;location;
recurrence
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INTRODUCTION
M
alignanteyelidtumorsarerare,buttheyare
challengingto recognizeandtreat,evenfor
experiencedophthalmologists.Awiderangeofclinical
presentationscontributestoahighriskofmisdiagnosis.Ina
reviewoftheliteratureonperiocularskincancers,Loberand
Fenske
[1] foundthatasubstantialproportionofmalignant
eyelidtumorsaremisdiagnosed.Themainmalignanttumors
affectingthe eyelidarebasalcellcarcinoma(BCC),
sebaceousglandcarcinoma(SGC),squamouscellcarcinoma
(SCC),andmalignantmelanoma(MM)
[2].BCCisthemost
commonmalignanteyelidtumor,especiallyinWestern
countries
[3-5],andSGCoccurslessfrequentlyinthewestthan
itdoesinChina
[6].Theinfluencingfactorssuchaslarger
lesions,incompletelyexcision,histopathologicfeaturessuch
aspoordifferentiation,multicentricorigin,pagetoidspread
anddelayeddiagnosiswereknownorthoughttoassociated
withpoorprognosis
[7-10].
TheWesternandAsiandatahaveconsiderablevariationsin
casedistributionandpresentation.Inthepresentstudy,we
performedaretrospectivestudyoncasesofmalignanteyelid
tumorsregisteredatboththeDepartmentofOphthalmology,
YonseiUniversityinKoreaandtheZhejiangUniversityin
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China.Thepurposeofthisstudywastocharacterize
clinicopathologicfeaturesofthesetumorsandtodefine
prognosticfactorsfordisease-freeintervalsfollowinginitial
treatmentinChineseandKoreanpopulation.
SUBJECTSANDMETHODS
Subjects Seventy-fivecaseswithhistopathologically
confirmedmalignanteyelidtumorswereretrievedthrougha
detailedretrospectivereviewofchartscoveringtheperiod
January, 2002toDecember, 2011.EthicsCommittee
approvalwasobtainedandinformedconsentwasobtained
frompatients.
Methods Datawererecordedforeachpatientincluding
generalanddemographicinformation,exactanatomicsiteof
lesion,timetopresentation,treatmentprocedure,anddisease
course.Follow-updataincludedlengthoffollow-up,
incidenceoftumorrecurrence,timebetweentreatmentand
recurrence,andmanagementofrecurrence.
StatisticalAnalysis Allstatisticalanalysiswasperformed
oncomputer(SPSS13forWindows;SPSS,Inc.).A value
lessthan0.05wasconsideredstatisticallysignificant.
RESULTS
Pertinentdemographicdataandclinicalandhistologic
featuresofthe75patientsincludedinthestudyare
summarizedinTable1.Noneofthepatientshadspecific
systemicdiseasesrelatedtotheireyelidtumor.
ClinicalFeatures Atotalof75patientswereanalyzedof
which41weremalesand34werefemales.Theageofthe
patientsrangedfrom13to92.Thirtyofthecarcinomaswere
foundontheleft,45ontherightside(>0.05;binominal
test).Thetumorwaslocalizedintheuppereyelidin35
patients,inthelowereyelidin32patients,andless
frequentlyinthecanthus (bothmedialcanthusandlateral
canthus)in8patients.Thirty-fivetumors(46.7%)were
diagnosedasBCC,22(29.3%)wereSGC,7(9.3%)were
SCC,10(13.3%)wereMM,and1wasMerkelcell
carcinoma.Themeanageatdiagnosiswas62.4years
(range,13-92);39patients(48.0%)wereover65yearsold,
and36(52.0%)wereyoungerthan65yearsold
[11].Themean
sizeoftumoratdiagnosiswas (2.24 依0.5)cmforBCC,
(2.35依0.4)cmforSGC,(2.09依0.6)cmforSCCand(2.06依
0.4)cmforMM.Therewasnostatisticallysignificant
differencebetweenthehistologicalsubtypesintermsofsize
oftumor ( >0.05).Ofallpatients,41weremenand34
werewomen.Femalepredominancewasseeninpatients
withBCC(24females,11males),whereasSGC,SCC,MM
occurredmorefrequentlyinmen(Figure1).
BCClesionspresentedonthelowereyelidsin25/35patients
(71.4%).Incontrast,SGC,SCC,andMMoccurredmore
commonlyontheuppereyelid(SGC,72.7%;SCC,71.4%;
MM,60.0%)(Figure2).
Treatment and Disease Course Themostcommon
primarytreatmentfortumorswashistologicalcontrolled
excisionwitheyelidreconstruction(60/75,80.0%).Eyelid
reconstructivetechniqueincludeddirectclosurefordefects
measuringlessthan25%,directclosurewithlateral
canthotomyandcantholysisfordefectsmeasuringslightly
largerthan25%,Tenzelsemicircularrotationalflapfor
defectsupto2/3'sofupperorlowerlidwidth.Lid-sharing
procedurewasusedwhenthedefectistoolargetobeclosed
byTenzelsemicircularrotationalflap,suchasHughesflap
techniqueforlowereyeliddefect,reverseHughesflapor
Cutler-Beardsurgicaltechniqueforuppereyeliddefect
(Figure3)
[12,13].
Adjuvantradiotherapywasgivenaftersurgicaltreatmentin7
cases(7/75,9.3%).Indicationsforadjuvantradiotherapy
wereuncleartumormarginsinSGC,SCCorMM,nodal
distantmetastaticdiseaseinMMorSGC,andpatientwith
MCC.Exenterationwasperformedin6patients(6/75,
8.0%);theexenterationratewassignificantlyhigherforMM
(4/10,40.0%)thanforothertumortypes[SGC(1/22,4.5%);
SCC(1/7,14.2%)].
Tenpatients(10/75,13.3%)hadlessthan1yearof
follow-up,and12patients(12/75,16.0%)hadmorethan5
yearsoffollow-up.Themedianfollow-upwas21months
(range,1-78)atthetimeofdatacollection.Localrecurrence
haddevelopedin17cases(17/75,22.7%).Managementof
recurrenceincludedexcisionalbiopsy(11/17,64.7%),excisional
biopsyandcryotherapy(4/17,23.5%),chemotherapy(1/17,
5.9%),andorbitalexenteration(1/17,5.9%).
Themeanrecurrence-freetimewas21months(range,3-72)
aftertheinitialsurgery.Tumorslocatedatthecanthushada
higherrecurrencerate(50.0%)thanthoselocatedonthe
eyelid(19.4%, <0.05).Therecurrenceratewas11.4%for
Table 1  Summary of clinical and histopathologic data on patients 
with malignant eyelid tumor 
Parameters  n(%)  Recurrence   
n(%) 
Mean recurrence 
time (months) 
Histopathologic type       
BCC  35(46.7)  4(11.4)  74 
SGC  22(29.3)  3(13.7)  47 
SCC  7(9.3)  4(57.1)  30 
MM  10(13.3)  6(60.0)  22 
Gender       
Female  34(45.3)  6(17.6)  61 
Male  41(54.7)  11(26.8)  55 
Age (a)       
≤65  39(52.0)  10(25.6)  59 
>65  36(48.0)  7(19.4)  49 
Eye       
Right eye  45(60.0)  12(26.7)  45 
Left eye  30(40.0)  5(16.7)  75 
Location       
Upper lid  35(46.7)  7(20.0)  46 
Lower lid  32(42.7)  6(18.7)  68 
Canthus  8(10.7)  4(50.0)  22 
Medial  22(29.3)  4(18.2)  43 
Central  24(32.0)  4(16.7)  72 
Lateral  29(38.7)  9(31.0)  47 
BCC: Basal cell carcinoma; SGC: Sebaceous gland carcinoma; SCC: 
Squamous cell carcinoma; MM: Malignant melanoma. 
 
443Figure1Sexdistributionofmalignanteyelidtumors Female
predominancewasseeninpatientswithBCC(24females,11
males),whereasSGC,SCC,MMoccurredmorefrequentlyin
men.
Figure2Anatomiclocationsofmalignanteyelidtumors BCC
lesionspresentedonthelowereyelidsin25/35patients(71.4%).In
contrast,SGC,SCC,andMMoccurredmorecommonlyonthe
uppereyelid(SGC,72.7%;SCC,71.4%;MM,60.0%).
Figure3EyelidreconstructionfordefectsusingCutler-Beardsurgicaltechnique(Figure3A)andHughesflaptechnique(Figure
3B) A1andA2:Preoperativephotoofsebaceousglandcarcinomaofleftuppereyelid;A3:Immediatepostoperativefigureafter
Cutler-Beardsurgicaltechnique;A4:Secondaryseparationprocedureofthebridgeflap;A5andA6:Photographat2weeksofseparation
procedure.B1:Preoperativephotoofbasalcellcarcinomaofleftlowereyelid;B2:80%defectoflowereyelidaftercompleteexcisionof
basalcellcarcinoma;B3:Tarsoconjunctivalflapfromuppereyelidsuturedtotheedgeoflowereyeliddefect;B4:Fullthicknessskingraft
forreconstructionofanteriorlamellaandtheimmediatepostoperativephotoafterHughesflaptechnique.
BBC,13.7%forSGC,57.1%forSCC,and60.0%forMM.
Thedifferenceinrecurrence-freeintervalwasstatistically
significantbetweenBCCandSCC(=0.005);BCCand
MM(=0.000);SGCandSCC(=0.044),andSGCand
MM ( =0.009)byKaplan-Meieranalysis.However,the
differenceinrecurrence-freeintervalbetweenBCCandSGC
( =0.463)andbetweenSCCandMM(=0.506)wasnot
statisticallysignificant.Histopathologicfeaturescomprised
theonlyindependentfactoroftumorrecurrencebyCox
regressionanalysis( =0.001,Table2).
DISCUSSION
OnlyafewlargestudiesofmalignanteyelidtumorsinAsian
populationhavebeenreported
[14,15].Ourseriesfocuseson
clinicopathologicfeaturesofmalignanteyelidtumorsand
prognosticfactorsforrecurrence.
Basal-cellcarcinomaisthemostcommontypeofskin
Clinicalandprognosticfeaturesofeyelidtumor
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cancer.Inthelargestseriesofexcisedbenignandmalignant
eyelidlesions(5504specimens),BCCcomprised14%ofall
lesionsand86%ofmalignancies
[16].Statistically,
approximately3outof10Caucasiansmaydevelopa
basal-cellcancerwithintheirlifetime
[17].Theclassical
constituent"basaloid"cellsofBCCaresmallandovoidor
spindled,withahighnuclear-tocytoplasmicratio,thereby
creatingthemicroscopicappearanceofahematoxylophilic
or"blue"tumor.Thetumorsarecharacteristicallyorganized
intovariablysizedlobulesexhibitingperipheralpalisading
andcleftingartifact
[18].Itrarelymetastasizesorkills.
However,it cancausesignificantdestructionand
disfigurementbyinvadingsurroundingtissues
[17].Sebaceous
carcinomaisamalignantneoplasmthatarisesfromthe
sebaceousglandsandoccursmostoftenintheeyelids
[19,20].
Owingtoitsrarityanditsabilitytomasqueradeasother
periocularbenign conditionssuchaschalazion,
conjunctivitis,blepharitis,andkeratoconjunctivitis,diagnosis
ofthediseasemightbedifficult.Prognosisisstillregardedas
beingpoorcomparedwithmostothermalignanteyelid
tumorswithamortalitysecondonlytomalignantmelanoma.
Adelayindiagnosisisacommonfactorcontributingto
increasedmorbidityandmortality
[21].InAmerica,thetumor
israrewithanincidencerangingfrom0.2%to4.7%of
malignantepithelialeyelidtumors
[10,22,23].WhileinChina,the
tumorisreportedtooccurin28%ofthelidcancers
[24].
Squamouscellcarcinomaandmelanoma,althoughmuch
lesscommonthanbasalcellcarcinoma,behavemore
aggressively.Palpationofpreauricularandsubmandibular
lymphnodesiscrucialtodetectpotentialmetastaticspread.
Duringexaminationofthemelanoma,thephysicianshould
alwayseverttheeyelidtolookforconjunctivalinvolvement.
Systemicevaluationforregionalordistantmetastasisis
necessarywiththediagnosisofsquamouscellcarcinomaand
melanoma
[25].Merkelcellcarcinoma(MCC)isarareand
aggressiveneuroendocrineskinmalignancythatoccasionally
affectstheeyelid,withthepotentialforregionalanddistant
metastasis
[26].MCCtendstooccurinelderlyCaucasians,it
hasbeenreportedthatmorethan90%ofpatientswithMCC
areCaucasian.UltravioletexposureandtheMerkelcell
polyomavirusappearpathogenicforMCC.Therearefew
reportsofMCCinAsianpatients
[27].Thenumberofcasesin
ourpresentstudywasonlyone.Wideexcisionistheprimary
modalityoftreatment.Considerationshouldbegiventothe
useofprophylacticadjunctivetherapiesbeyondwide
surgicalexcision.AsMCC is knowntobehighly
radiosensitive,radiotherapyplaysanimportantroleinthe
managementofpatientswithMCC.Adjuvantradiotherapy
couldbepositivelyconsideredifthetumorislargeandthe
lesionisnotconfinedtothedermis
[27].
Inagreementwithpriorreports,BCCisthemostcommon
eyelidmalignancy.BCCcomprised46.7%ofthelesionsin
our study.AlthoughSGCseemstoberareamong
Caucasians
[28,29],itwasmuchmorecommonthanSCCand
MMinourstudy,rankingsecondandconstituting29.3%of
thelesionsinourstudy.MMrankedthird(13.3%)andSCC
rankedfourth,comprising9.3%oftumorsinourseries
(Table3).
Themeanageatdiagnosisofalleyelidmalignanciesinour
studywas62.4years,similartothatfoundinstudiesin
Singapore
[5] andTaiwan
[14],suggestingthateyelidmalignancy
tendstobeadiseaseofolderadults.Wefoundthat68.6%of
BCCcasesoccurredinfemales,afindingconsistentwith
somereportsthatfemalesaremorepronetoBCCthan
males
[30,31].ThisdiffersfromgenderdistributionofSGC,
SCC,andMM,whichshowgreaterpredilectionformales:
SGC,72.7%;SCC,85.7%;andMM,70.0%.
Inourstudy,BCCaffectedthelowereyelidmorefrequently
thantheuppereyelidorcanthus.ThepredominanceofBCC
inthelowereyelidhasbeenshowninvariousstudies
[32,33].
Amongwhites,lightpigmentationisariskfactorforBCC;
conversely, thediseaseisrareamongblacks.These
evidencessuggestthatBCCisrelatedtochronicand
cumulativesolardamage,anditismorecommonin
fair-skinnedandelderlyadults
[32].TherelationbetweenBCC
andsunexposurehadbeenproposedbyvariousresearchers.
Upto30%ofCaucasiansdevelopbasal-cellcarcinomasin
theirlifetime
[17].Paul
[34] reportedthatBCCcomprised
Table 2  Independent risk factors according to recurrence by 
Cox regression analysis  
Features  Groups  RR  95% CI  P 
BCC+SGC 
Histology 
SCC+MM 
6.201  2.216  17.347  0.001 
UL+LL 
Location 
Canthus 
2.843  0.859  9.409  0.087 
RR: Relative risk; CI: Confidence interval. 
 
Table 3  Incidence of malignant eyelid tumors reported in different 
studies from Asia, NA, and Europe                          % 
Region  BCC  SGC  SCC  MM 
Asia         
 China & Korea (this study)  46.7  29.3  9.3  13.3 
 Taiwan
[14]  62.2  23.6  8.7  3.9 
 Japan
[15]  39.5  28.9  10.5  7.9 
 India
[35]  48.2  31.2  13.7  4.7 
NA         
Minnesota
[28]  90.8  -  8.6  0.6 
Alabama
[29]  83.7  1.7  10.3  2.6 
Europe         
 Switzerland
[16]  86  3  7  0.2 
 Romania
[2]  72.5  2  19.6  5.9 
BCC: Basal cell carcinoma; SGC: Sebaceous gland carcinoma; SCC:  
Squamous cell carcinoma; MM: Malignant melanoma. 
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7.3%.Inourstudy,BCCcomprised46.7%ofthelesions.As
mostpeopleinChinaandSouthKoreatendtobeyellow
skinwithmorepigmentationthanwhiteingeneral,the
incidenceforBCCiscorrespondinglylowerthanthat
reportedintheWest.TheincidenceofSGCintheeyelidis
subjecttoconsiderablegeographicalvariation.Amongwhite
peoplethetumorisrareandaccordingtoreportsfromthe
USA,representsbetween0.2%to4.7%ofmalignant
epithelialeyelid tumors
[22,23].InChinaandotherAsian
countriesformingthewesternPacificseaboard,theincidence
appearstobemuchhigher;onestudyfromgavean
incidenceof28%ofalleyelidmalignanciesinChina
[24].In
agreementwiththepublishedstudies
[15,35],wefoundan
incidenceof29.3%ofthelesionsinourstudy.SGCismost
commonintheuppereyelidandsecondmostcommoninthe
lowereyelid.Thisisasexpected,becausemostSGClesions
originateinthemeibomianglandsofthetarsus,whichare
muchmoreabundantintheuppereyelids
[20].
TherecurrencerateofBCCwas11.4%inourseries.The
meantimetorecurrence(recurrence-freetime)was74
monthsforBCC.Themeantimetorecurrenceormetastasis
afterprimarytreatmentwaslongerforBCCthanforSGC
(47months),SCC(30months),orMM(22months).Thus,it
isreasonabletosuggestthatBCCshouldbefollowedupfor
alongerperiod.
Itwasnotthepurposeofthisarticletocompareoutcomesof
varioustreatmentmodalities.Thereisageneralconsensus
thatcompletesurgicalexcisionistheessentialelementinthe
treatmentofprimarymalignanteyelidtumors.Ifaneyelid
lesionislocalizedandseemstobewellcircumscribed,itcan
bemanagedbyexcisionandeyelidreconstructionwith
pathological sectioncontrolofsurgicalmargins.An
evidence-basedreviewreportedthatforbasalcellcarcinoma,
squamouscellcarcinomaandsebaceousglandcarcinoma,
thepublishedevidencesupportingtworecommendations
(Moh'smicrographicsurgeryorexcisionwithfrozen-section
control)weregradedasI (providingstrongevidencein
supportofarecommendation).For sebaceousgland
carcinoma,therecommendationsalsoincludedconjunctival
mapbiopsies.Itconcludedthatthestrongestevidencefavors
completesurgicalremovalusinghistologiccontrolsfor
verifyingtumor-freemarginsofexcision
[36].Supplemental
cryotherapy,topicalchemotherapy,andirradiationshouldbe
appliedifthetumormarginisunclearorifthereisresidual
involvementofbulbarconjunctiva
[37-39].
Theresultsofourretrospectivestudyindicatethathistologic
typeisthemostimportantprognosticindicatorforrecurrence
ofmalignanteyelidtumors.Inourcohort,SCCandMM
gainstatisticalsignificanceasaprognosticfactorforhigh
recurrencerateandrelativelyshortrecurrence-freeinterval
comparedtoBCCandSGC.Althoughlocationofthetumor
inthecanthusseemedtobeassociatedwithhighrecurrence
(50.0%)thanthoselocatedontheeyelid(19.4%)( <0.05)
andshortrecurrence-freeinterval(mean22months),whenit
comestoindependentfactoroftumorrecurrencebyCox
regressionanalysis,thisdifferencewasnotstatistically
significant.Similarly,sex,agewerenotimportantprognostic
indicators.
Insummary,wehavereviewedourexperiencewith75
patientswithmalignanteyelidtumors.Althoughmostof
thesetumorshavearelativelyfavorablecourse,early
diagnosisremainsessentialforadequatefunctionaland
cosmeticlidreconstruction.Itisespeciallyimportantto
achieveanegativetumormarginincanthus-locatedtumors.
AsCoxregressionanalysisshowedthathistologictypeisthe
onlysignificantindependentprognosticindicatorfor
recurrenceofmalignanteyelidtumorsinourstudy,clinicians
shouldhaveahighlevelofsuspicionofrecurrenceaccording
tohistopathologicaltypewhentreatingpatientswitheyelid
tumor.Sinceourpresentstudyisaretrospectiverecord
basedstudy,itdoeshaveafewlimitations.Therefore,much
moreprospectiverandomised,case-controlledstudieswith
closeandlong-termfollow-upshouldbeconductedto
identifytheclinicopathologicfeaturesandprognosisof
malignanteyelidtumors.
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